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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over lida 
et al. (US 6,190,481, hereinafter "Ida) in view of Beck (US 3,969,812). 

In regards to claim 1 , lida discloses a pressure vessel that comprises a multilayer 
fiber reinforced outer shell that is formed from impregnated resin fiber (abstract). The 
fiber reinforced outer shell is heated to be hardened after the completion of winding (col. 
15 lines 63-65). 

In regards to claim 2, lida discloses that the tensile breaking strain (ductility) is 
1 .5% or more for the reinforced fiber (col. 28 lines 48-49). 

In regards to claims 5-7, lida discloses that the outer shell comprises a layered 
structure (55). The first layer is a reinforced fiber that is helically (axial) wound (56). 
The second layer is a reinforced fiber that is hoop (circumferential) wound (56). The 
layers alternate between helically and hoop wound (56). The outermost layer (8e) of 
the pressure vessel is hoop wound (56 fig. 3). 

In regards to claim 8, lida discloses that the inner shell is made of a thin metal 
such as a light alloy such as aluminum alloy (22). 
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In regards to claim 9, lida discloses the method of producing a pressure vessel 
by forming a fiber reinforced layer, which is made of a reinforced fiber imp 

lida is silent with regards to the distortion percentage of the vessel in the 
circumferential direction, the burst pressure compared to the charging pressure, and the 
strand elastic modulus. 

lida discloses that the reinforcing fibers of the outer shell are formed at a certain 
angle to achieve a lighter weight, and a higher strength and higher tensile modulus for 
maintaining a higher internal pressure (47). The layering of the reinforcing fibers and 
angle of the layers also prevent the pressure vessel from bursting when a hole is 
formed by an impact (48). Ida discloses that the pressure vessel is excellent for a CNG 
tank for a motor vehicle with is required to be light in weight (203). Thus, it would be 
obvious to one of ordinary skill in the art at the time of the invention that based on the 
Ida invention and what Ida discloses about the uses of the invention to design a 
pressure vessel with a burst pressure, which is 2.2 to 2.8 times as large as the charging 
pressure. 

lida discloses that the reinforced fiber are used in the fiber reinforced layer have 
high strength and tensile modulus such as carbon fiber yarns (35). The instant applicant 
uses carbon fiber yarns for the fiber reinforced layer (pg. 10). The carbon fibers used in 
Ida are excellent in elastic modulus, causing little fiber breaking and fluffing during 
winding. It would be obvious to one of ordinary skill in the art to use a carbon fiber with 
an elastic modulus of 250 GPa or greater to enhance the productivity and prevent the 
decline of strength and impact resistance of the pressure vessel. 
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Beck discloses a pressure vessels for storing highly pressurized fluid material, 
particularly to portable, lightweight pressure vessels of the type wherein a thin, 
lightweight metallic liner having a cylindrical portion and a pair of dome-shaped end 
portions is completely overwrapped by a plurality of layers of filament material (col. 1 
lines 11-17). The liner material is an aluminum material (col. 4 lines 38-40). After the 
vessel has been overwrapped and heat cured, the sizing pressurization step is 
preformed (auto frettage) (col. 6 lines 42-66). The purpose of this process is to increase 
the pressure in the liner to a value sufficient to overcome the compression forces in the 
liner and to effect outward deformation of the liner with a force sufficient to rupture the 
strong overlap filament (col. 7 lines 1-7). 

It would be obvious to one of ordinary skill in the art to combine the sizing 
pressurization step of Beck with the pressure vessel structure of lida to increase the 
pressure of the liner to a value sufficient to overcome the compression forces in the 
liner. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made have a deformation percentage in the range that is claimed by 
applicant since it has been held that discovering an optimum value of a result effective 
variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 
215 (CCPA 1980). 
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Response to Arguments 

3. Applicant's arguments with respect to claims 1-9 have been considered but are 
moot in view of the new ground(s) of rejection. 

4. The 35 U.S.C 112, second paragraph, rejection of claims 1-5 and 8-9 s 
withdrawn. 



Conclusion 

5. Applicant's submission of an information disclosure statement under 37 CFR 
1 .97(c) with the fee set forth in 37 CFR 1.1 7(p) on January 26,2007 prompted the new 
ground(s) of rejection presented in this Office action. Accordingly, THIS ACTION IS 
MADE FINAL. See MPEP § 609.04(b). Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ELLEN S. WOOD whose telephone number is (571)270- 
3450. The examiner can normally be reached on M-F 730-5 with every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carol Chaney can be reached on (571)272-1284. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ID. Lawrence Tarazano/ 

Supervisory Patent Examiner, Art Unit 1794 



